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6.  laardM 


Aohe-rucLnc  rseords  h«v«  beta  obtaiaaA  at  Parraaporth  ovar  a  parlod 
of  about  ona  yaar,  aoaa  baiag  oontlmoiu  orar  aararal  days.  Broadly 
spoakias  thara  ara  thraa  typas  at  traoa,  all  of  thea  at  laaat  partly 
biolofloal  ia  orl|^t-  wxlgglara,  fixad  bottea  aohoaa  aad  dlffoaa  pattana. 
yish  bahaTloor  la  dlaplayad  ooatianoaaly  oat  to  AO  ailaa»  aad  la  aapaolally 
ooBplaz  aoar  dama  aad  doak. 
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HmtOBDCTIOM 

Sob*  experlaeat*!  bottaB>l«ld  eoho^rangLng  aqulpaent  has  prorldsd 
muaj  falsa  tarcets  and  Intarastins  patterns  due  to  fish.  The  earlier 
work,  up  to  about  Febraaiy,  1963»  has  been  desoiibed  In  [1].  Ibis 
reference  also  prorldes  a  general  Intreduotian  to  the  Inreatlgatlooa. 

In  Maroh,  1963  a  new  dxua  reeorder  [2]  beeana  aTallable,  whloh  aads  it 
possible  to  displsgr  all  ranges  out  to  kO  naatioal  niles  on  teledeltoe 
paper.  This  was  wary  suoeessful  in  speeding  up  the  rasearoh  oonsidarably, 
and  despite  the  frequent  absenoe  of  the  reeorder  on  other  work  a  large 
nonber  of  raeords  hawe  been  obtained.  There  is  a  problen  in  analysing  and 
reporting  the  great  quantity  of  infoiaation  generated,  and  therefore  a 
oolleotion  of  records  is  presented  here  with  a  relatirely  brief  oonnantary. 

It  is  intended  to  report  on  various  features  in  nore  detail  later;  including 
the  positions  of  the  fixed  botton  eehoes,  the  geoietiy  of  the  diffuse 
patterns,  eone  special  ezperlnents  with  ships  and  the  effects  of  changing 
pulse  type  and  frequeney. 

2.  muipicait  AMD  aacoBDs 

These  eoho-renging  experiaents  have  been  oarrisd  out  in  the  shallow 
coastal  water  off  Perranporth,  Cornwall.  The  projector  transnits  1000  o/s 
pulses  of  4  seo  duration  with  a  linear  gliding  tons  swept  throu^  a  . 
bandwidth  of  100  o/s,  the  aooustio  lewsl  being  ■¥  12?  dB  re  1  dyne/on^  at 
1  yard.  The  reoeiTar  has  a  been-width  of  4^  centred  on  330^,  and  the 
oorrelation  processing  gWes  an  effeotive  range-resolution  of  about  25  feet  [  1  ]. 

The  records  shown  were  taken  between  19th  March,  1963  and  9th  May,  1964, 
starting  when  the  dnaa  recorder  first  beoaae  awailable  and  finishing  Just 
before  sene  aajor  detection  and  fishing  Mq^eriaonts  in  May  and  June,  19^* 

It  was  orlgiaally  intended  to  present  tbs  records  froa  one  ooaplete  year, 
but  unfortunate^  the  projector  was  out  of  action  froa  aid^Deoeaber,  1963 
to  April,  1964*  The  reoords  are  reproduced  as  fimres  1  to  12»  Mote  that 
a  sini^e  dxua  record  is  nozaally  68  in.  long  hy  16  in.  wide,  and  the 
reduotion  by  a  factor  of  about  8  to  a  half-tone  print  has  insTitably  eansed 
aoae  loss  la  detail.  Sons  of  the  displiys  are  virtually  oontinuous  over 
several  days,  produoed  by  photographio  nontage.  For  sxaaple  the  August 
reoords  in  figure  7  span  10  days,  and  were  recorded  during  experiaents  with 
A.C.S.  8T.  MIWBimrs.  All  suitable  records  of  reasonable  length  have  been 
inoluded,  provided  they  were  taken  with  fUU-power  gliding-tone  pulses  in 
the  aaln  or  350*  heaa,  in  order  not  to  oreate  (nor  to  appear  to  oreate)  a 
false  iapresslon  hy  the  eaBslnsion  of  the  duller  reoords.  Mote  that  this  was 
not  true  of  the  first  report  [  1  ],  where  reoords  were  ssleoted  froa  a  total 
about  half  as  great  again  in  order  to  illustrate  the  different  types  seen, 
ne  present  reoords  were  all  taken  with  one  drua  rotation  every  100  seo 
(corresponding  to  about  40  nautieal  niles),  and  aany  also  with  one  pulse 
every  100  see.  The  renaiader  had  <me  pulse  every  50  seo  (so  that  only 
20  niles  of  range  is  displsyed),  and  althongh  inoluded  here  for  ooapleteness 
are  really  parts  of  speeial  investigations  to  be  reported  separately. 

3.  FMiaOMP  0>  MBBOBMS 


As  deseribed  in  [1]  the  wrigglers  are  the  disorete  eoboes  froa 
aoving  targets  whioh  show  narked  seasonal,  tidal  and  diunutl  effects. 
They  are  fimly  ascribed  to  shoals  of  pelaglo  fish. 
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(b)  Fixed  bottoa  •choea 


The  fixed  bettea  eehoee  ere  the  dlserete  eohees  whieh  appear  at  a 
oonataat  raafe,  theo^  harlad  *  UL^ilgr  variable  level.  The  preae&t 
reeorde  eho*  large  aad  repeatable  dlviraal  vaxiatleae  la  iagaet,  ae 
dlaeoeaed  la  aeeti«B  3(e)  •  Oa  a  ttm  oeeaelees  vxlf^ra  hwe  beea 
seea  to  approaoh  aad  to  tora  late  fixed  bettoa  eehoee,  aad  vloe  versa. 

This  eoaflxae  the  sasploloae  la  [  1  ]  that  the  eehses  ere  partlgr 
blologleal  la  oilgla,  the  blolo^^  part  probablj  belag  due  te 
betteaF>feedlag  reoad  fish  llvlag  aear  roeke. 

(o)  Dlffaee  aatterae 

The  dlffaee  pattexae  eosor  aalalj  at  al|^t,  aad  are  baeleally 
dee  to  oede  latexfereaae  aodolatlag  the  geaeral  revexberatiaa 
baokfreoad  [l].  The  aede  laterfereaoee  alee  aodolate  the  fixed  bettea 
eohoee,  aULeh  le  appereat  at  the  eloeer  raages.  There  are  iJee 
axeaplee  of  aode  pattexae  affeotlag  the  wriggler  traees  la  the  degrtlae 
(e.g,  9th  July,  flgore  6)» 

The  alilit-tlaa  dlffaee  pattexae  are  eeaetlaee  aorprlelaipij 
regolar  (e.g.  23xd/25th  lej,  1963,  flgore  4),  aad  ahew  the  aMeet  of 
the  tidal  water  depth  cheats.  Heeever,  ttey  are  eoaetlaes  vex7 
ooafOsed,  aad  this  la  appareatly  dee  to  the  vaxlatloae  la  the 
eoaeeatratlea  or  eoatterlag  etreagth  of  the  baekgreoad  revexberaters. 
CoapaxisoB  of  the  reeerde  before  aad  after  dam  er  dask  oftea  shewe  a 
etroag  eorrelatioa  with  tbs  eoaeeatratlea  ef  wrigglera  (e.g.  I4th>i8th  legr, 
1963,  flgore  3)«  Tfaoe  a  aajm  oaose  of  the  dlffose  revexberatloa  is  aow 
knom  te  be  fleh,  vexy  likely  the  teas  pelagie  fish  that  fora  the 
wrigglers  thoo^  ae  longer  la  eheals. 

(d)  Yarlabllity 

It  has  beeoae  laereaslagly  elear  that  one  aaet  aet  expeet  slaple 
and  repeatable  patteras)  vaiiiAillty  Is  the  kepaete.  la  seas  xeeords 
all  the  effeets  seea  to  set  together  end  oaose  eeafosloa  end  ohaoe 
(e.g.  11th-13th  Joae,  flgore  3). 

(e)  Mew  Featoree 

giaoe  the  first  report  [  1 }  aeay  ooopletely  new  off eots  have  been 
observed,  end  even  aore  sospeoted.  The  aore  daflalte  ones  all  eooeera 
the  eyele  ef  behavloar,  espeolally  near  dam  aad  desk. 

The  fixed  bottea  eehoee  soaetlaee  disappear  very  sharply  (wlthia 
a  few  alaates)  at  desk,  at  the  eaae  tlao  as  the  wxt|uil*n  !•••  td  ala. 
tfter  soaeot  (dogut,  flgore  7)*  There  is  a  siailar  theogh  lass  aarfced 
affect  before  dem.  The  bettoa  eohees  are  often  strongest  la  the 
period  froa  soasot  to  (soasot  tO  ala) ,  la  the  oerroepoadlBg  period 
before  dam,  aad  for  a  few  hoars  la  the  alddle  ef  the  al|^. 

The  geaeral  dark  revexberatloa  beekgroaad  Is  soastlaes  aoeh  U^er 
froa  soasot  te  (sunset  *  tfi  ala)  la  the  dagsst  records  (flgme  ?)• 

There  is  aa  altexaatlve  aad  aero  aarksd  offeet  la  irtiloh  the  Ughtealag 
of  the  beekgroaad,  together  with  the  fixed  bettoa  adiees,  ooeors  froa 
(soasot  *  kO  ala)  te  aboot  (soasot  ♦  70  ala).  The  reeorde  show  a 
eorrespoadiag  U^t  strip  before  dam. 


These  new  dusk  and  dawn  affaota  are  presuaably  oontroUad  tiy  tha 
light  intanslty,  as  for  the  more  coaaonly  obsarred  wrlgglar 
disappeauranoes  and  appearanoas.  They  could  be  target  affects  due  to 
changes  in  depth  or  concentration,  as  for  the  wrigglaxw.  Altamatiwaly 
they  could  be  acoustic  attenuation  affaets,  and  this  idea  is  suppox^ad 
by  signal  lewal  aeasureaents  near  dusk  and  dawn  taken  a  few  days  later. 
These  show  level  ohanges  of  the  order  of  30  dB  ooeuzing  over  periods 
of  several  ainutes  in  one-way  traxuiaiasion  froa  Perranporth  to  Peabroke, 
and  not  observed  previously.  Tha  necessary  attenuation  aight  have  been 
distributed  along  tha  track,  or  concentrated  near  the  transducers  at 
either  end.  The  observations  and  possible  aeohanisas  will  be  discussed 
more  fully  in  a  separate  note.  The  point  to  reaaxdc  here  is  that  the 
August  echo-ranging  records  show  an  abrupt  change  at  virtually  all 
ranges  -  suggesting  that  the  acoustic  projector  beoones  decoupled  froa 
the  water  by  being  surrounded  by  fish! 

4.  si&micAMCB  OP  mygncdiiOiB 

As  discussed  in  [  1  ]  this  work  was  started  because  of  the  ailitaxy 
interest  in  the  classification  problea,  but  it  is  also  giving  inforaatlcn 
on  oceanography  and  on  fish  behaviour.  Regarding  classification,  the 
experiaents  on  frequency  diversity,  pulse  type  and  doppler  will  be  reported 
separately.  The  oceanographic  infoxaatlon  mainly  concerns  tidal  streaas 
and  tidal  depth  ohanges,  and  there  is  little  new  to  say.  It  has  becoae  more 
and  more  olaar  that  the  syatea  is  a  very  powerful  tool  for  the  study  of 
fish  behaviour, 

A  further  bonus  has  been  obtained  in  the  testing  of  the  general  system 
perforaanoe  and  tha  estiaation  of  submarine  detection  ranges.  For  example 
even  in  suaaer  conditions  fish  have  often  been  deteoted  at  ranges  exceeding 
20  ailes.  The  best  sutMer  range  on  a  subaarine  is  only  18  miles  with  this 
egoipaent,  and  then  only  when  the  target  has  dived  to  about  100  feet.  The 
better  results  with  fish  are  due  to  the  fact  that  fish  are  present  virtually 
all  the  tlae  (at  any  rate  in  daytime)  and  at  virtually  all  ranges,  so  that 
it  is  auoh  easier  to  find  the  true  detection  limits. 

5,  COMCIiOSIOMS 


Since  this  report  is  mainly  a  collection  of  records,  detailed 
conclusions  will  not  be  drawn. 

Hoeever,  it  is  worth  saying  that  we  now  know  that  wrigglers,  fixed  bottoa 
echoes  and  diffuse  patterns  are  all  at  least  partly  biological  in  origin 
(probably  due  to  fish).  The  work  is  valuable  in  several  fields,  in 
particular  the  system  is  proving  to  be  a  very  powerful  tool  in  fish 
behaviour  studies. 


D.  I.  Weston  (PSO) 
J.  Revie  (lO) 

(r.  Wear^n  (RO) 
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